The present work was conducted at the Experimental Farm of EL-Quassasin Horticultural Research Station, Ismailia Governorate, Egypt, during the two winter consecutive seasons of 2016/2017 and 2017/2018. The aim was, to investigate the effect of different nitrogen fertilization rates (control, 50, 75 and 100% of recommended N rate), amino acids type (control, L-tryptophan, phenylalanine and L-tryptophan + phenylalanine) as a foliar spray at 150 mg/l for each one and their interactions on growth and production of coriander and piercing-sucking pests infestation. The obtained results indicated that, nitrogen fertilization rate at 300 kg ammonium sulfate/feddan (recommended rate) significantly increased growth parameters (plant height, number of branches/plant and fresh and dry herb weights/plant), root system (fresh and dry weights of roots/plant and root length), yield components (number of umbels/plant and number of florets/umbel/plant, fruit yield/plant and /feddan), volatile oil productivity (volatile oil percentage, volatile oil yield/plant and /feddan) and chemical constituents (N, P, K and total carbohydrates percentages) compared to control. Moreover, the highest values of the above mentioned characters were registered by foliar spray of Ltryptophan + phenylalanine with significant differences between the other rates under study. Generally, the better growth characters and root system, higher yield components and volatile oil production, chemical constituents of fruits could be obtained by spraying Ltryptophan + phenylalanine at 150 mg/l on fertilized coriander plants with nitrogen at the recommended rate, followed by the combined treatment of nitrogen fertilization as 75% plus L-tryptophan + phenylalanine. In the same trend, highly significant differences (≤ 0.05) between the mean numbers of the piercing-sucking pests; i.e., Hyadaphis coriandri (Das), Bemisia tabaci (Genn.), Thrips tabaci (Lind.), Tetranychus urticea Koch., and their associated natural enemies i.e., Coccinella spp, Chrisoprella carnea (Steph.), aphids parasitoids and predacious mite which were resulted as the variation in nitrogen fertilization rates, and foliar spray of amino acids types. Also, the simple correlation calculation revealed significant coefficients for the relation between each of the surveyed pests and their associated E.A.M. El-Mogy et al.
INTRODUCTION
Coriander (Coriandrum sativum L.) which belongs to the Family Apiaceae (Umbelliferae) is mainly cultivated from its fruits (Mhemdi et al., 2011) . It is an annual, herbaceous plant originated from the Mediterranean and Middle Eastern regions and known as a medicinal plants. It contains an essential oil (0.03 to 2.6%) (Nadeem et al., 2013) . All parts of this herb are in use as flavoring agent and/or as traditional remedies for the treatment of different disorders in the folk medicine systems of different civilizations. Coriander closely resembles flat leaf parsley. The fruits are mainly responsible for the medical use of coriander and have been used as a drug for indigestion, against worms, rheumatism and pain in the joints (Wangensteen et al., 2004) and have been recommended for dyspeptic complaints, loss of appetite, convulsion, insomnia and anxiety (Emamghoreishi et al., 2005) .
Nitrogen has many functions in plant life. It is an important constituent of protoplasm enzymes, the biological catalytic agent which speed up life process. Nitrogen is present in chlorophyll phosphatides, alkaloids, glycosides and many other organic substances of plant cell, (Vopyan, 1984) .
Amino acids as organic nitrogenous compounds are the building blocks in the synthesis of proteins, (Davies, 1982) . Amino acids viz., tryptophan and phenylalanine are particularly important for cell growth stimulation. They act as buffers which help to maintain favorable pH value within the plant cell, since they contain both acid and basic groups; they decline the ammonia from the cell. The regulatory influence of amino acids on plant growth could be declared by the notion that some amino acids e.g. tryptophan is hydroxyl phenyl amino acid that is used to build neurotransmitters and hormones (Walter and Nawacke, 1978) .
Coriander plants are subjected to be attacked by many pests species, which cause a serious damage for vegetative parts, seed quantity and quality. Piercing sucking pests are the most destructive insects on these plants (Butani, 1984; Ali, 1988; Jain and Yadav., 1989; EL-Sayed et al., 1990; ElSayed, 1993; Upadhyay et al., 1996; ELKordy et. al., 1999; Afsah, 2005 and Chaudhary et.al., 2009) . Coriander aphid, Hyadaphis coriandri reported to be the main aphid species infesting coriander and causes about 19 per cent of losses (Meena et al., 2011) . On the other side, coriander fields may harbor beneficial insects, such as predators, parasitoids, which play a noticeable role in controlling the pests and subsequently improving the production of these plants (Rashad, 1976 and 1978; Hussein and Abd EL-Aal, 1982; AL-Qarni, 2005 ; Abd EL-Moniem and Abd EL-Wahab, 2006 and Abd-EL-Karim et al., 2011) . Also, many entomologists reported that there is strong relationship between the levels of nitrogen fertilization, amino acids and the levels of piercing-sucking pests infestation, which followed by the appearance of their predators and parasitoids.
Therefore, the aim of this research is to determine the effects of nitrogen fertilization rates as well as foliar spray application of Ltryptophan and phenylalanine on coriander, especially on growth parameters, yield components and chemical constituents as well as volatile oil productivity, under Ismailia Governorate conditions. Chapman and Pratt (1978) .
MATERIALS AND METHODS
The plot area was 10.8 m 2 (1.80 × 6.00 m) included three rows under drip irrigation system. Each row was 60 cm wide and six meters in length. The seeds were sown in hills on one side of the row, and hills were spaced 30 cm, a part.
Treatments, four rates of nitrogen fertilization (control, 50, 75 and 100% of recommended rate), four types of amino acids (control, L-tryptophan, phenylalanine and L-tryptophan + phenylalanine) as foliar spray at 150 mg/l for each one beside their interaction treatments to consist sixteen treatments in this experiment. Recommended rate of nitrogen fertilization was 300 kg of ammonium sulfate (20.5 % N) per feddan. Nitrogen rates were divided into five deses as fertigation. The amino acid treatments were applied as foliar application at 21, 42 and 63 days after sowing. Each experimental unit received two liters solution using spreading agent (Super Film at a rate of 1 ml l -1 ), also, the untreated control plants were sprayed with tap water. The sixteen treatments were arranged as a split-plot experiment in randomized complete block design with three replications All treatments were fertilized with 200 kg ordinary superphosphate (15.5 % P 2 O 5 ) and 50 kg potassium sulfate (50 % K 2 O). Phosphorus fertilizer was applied during soil preparation. Nitrogen and potassium fertilizers were divided into five equal doses and were added to the soil through the irrigation system starting from 21 days after sowing and every 10 days later. Also, all normal agricultural practices of growing coriander plants were done whenever needed and no pesticides were applied during the study periods.
Recorded data:
Growth parameters:
Plant height (cm), number of branches/plant and fresh and dry weights of herb/plant were determined. Also, root system of coriander plant, i.e., fresh and dry weights of roots/plant (g) and root length (cm) of the longest root were recorded.
Yield components:
At harvest stage (about 120 days after planting), number of umbels/plant, number of florets/umbel/plant as well as fruit yield/plant (g) and/faddan (kg) were determined.
Volatile oil production:
The volatile oil from air-dried fruits of coriander plants was isolated by hydro distillation for 3 hr., in order to extract the volatile oils according to Guenther (1961) and the volatile oil yield per coriander plant (ml) and per faddan (L) were calculated.
Chemical constituents:
At the harvest time, coriander fruits were air dried and N, P and K contents were measured according to A.O.A.C. (1990) . Also, total carbohydrates percentage in fruits was determined according to the method described by Dubois et al. (1956) . Insect, mite pests and associated natural enemies:
Weekly samples of ten seedlings or ten infested branches of mature plants in each replicate plot were selected randomly and inspected actually early in the morning in the field using hand lens (10x), to count individuals of all stages of pests and associated predators, while the aphids parasitoids were counted as aphids mummies in all treated plots as well as control one. The mean numbers of pests and associated natural enemies were estimated based on the branches number/plant and pest or natural enemy's numbers/branch. The sampling operation was started after three weeks of sowing date and continued till harvest.
Statistical analysis:
The complete randomized block design (CRBD) in a split-plot design was used in this experiment with three replicates. Four nitrogen fertilization rates were randomly arranged in the main plots and four amino acids type were distributed randomly in the sub plots. The obtained data were statistically analyzed and the means were compared using least significant difference (L.S.D) at 5% level as reported by Gomez and Gomez (1984) . The means were compared using computer program of Statistics version 9 (Analytical Software, 2008) .
RESULTS AND DISCUSSION

Growth parameters: Effect of nitrogen fertilization rates:
Results recorded in Tables (1 and 2) show that coriander growth parameters were gradually increased by increasing nitrogen rates from 50 to 75% of the recommended rate in the first and second seasons. In addition, the highest values of coriander plant height was obtained from nitrogen rate at 75% from the recommended rate, and number of branches per plant and fresh and dry weights of herb per plant resulted from the treatment of 100% compared to control and the other rates under study. This increase was significantly in both seasons in most cases. However, Ahmed and El-Azim (2009) reported that rising nitrogen fertilizer levels from 0 to 40 kg/fad. significantly increased plant height, fresh and dry weights/plant of Ochradenus baccatus.
Moreover, root system parameters recorded the highest values with nitrogen rate at 100% (recommended rate) which were significant compared with control in both seasons (Table, 3 ). In addition, coriander fresh and dry weights of roots per plant and root length were gradually increased by increasing nitrogen rates from 50 to 100% of the recommended rate in the two seasons. In addition, Abdel-Motagally and Attia (2009) reported that with the application of fertilizers, the roots fresh and dry weights significantly increased with increasing N fertilizer rates over two seasons of sugar beet plants. Also, Albayrak and Yuksel (2010) demonstrated that nitrogen applications increased root diameter and root length of fodder beet.
However, the increase in plant growth and root system due to the application of nitrogen fertilization might be attributed to its importance to consist the amino acids to form the protein which participate in cell enlargement and cell division as explained by Devlin (1979) . 
Effect of amino acids type:
Data presented in Tables (1, 2 and 3) reveal that growth and root system parameters were significantly increased by using all treatments of amino acids type compared to control in the two seasons. Furthermore, the highest values of coriander plant height, number of branches per plant and fresh and dry weights of herb per plant as well as fresh and dry weights of roots per plant and root length were obtained from the treatment of combination between Ltryptophan and phenylalanine compared to control and the other ones treatments study. The positive influence of amino acids on growth was shown by Goss (1973) who stated that it can serve as a source of energy and carbon when carbohydrates become deficient in the plant's releasing the ammonia and organic acid form which the amino acid was originally formed as reflected on enhancement of plant growth. The results are in harmony with those found by Gendy and Nosir (2016) who indicated that the application with phenylalanine and L-tryptophan to roselle plant significantly improved the studied plant growth characters such as plant height (cm), number of branches per plant and total plant dry weight (g) in both seasons, compared to untreated plants.
Effect of interaction between nitrogen fertilization and amino acids:
Results under discussion in Tables (1, 2 and 3) indicate that under amino acid types increasing nitrogen fertilization rates gradually increased plant growth and root system parameters, in most cases, during both seasons. However, the highest values in most of abovementioned parameters were achieved by the interaction treatment of 75 and 100 % of recommended rate and Ltryptophan plus phenylalanine compared to control and the other treatments under study. Moreover, EL-Zefzafy et al. (2016) demonstrated that foliar application of either amino acids (tryptophan and phenylalanine) significantly enhanced the growth of Artemisia abrotanum (plant height, number of branches, fresh and dry biomass). Allahdadi and Farzane (2018) showed that, nitrogen application in higher rates improved the growth of artichoke. The highest leaf length, number of leaves per plant, plant fresh and dry weights were observed in 200 kg N ha -1 .
Yield components:
Effect of nitrogen fertilization rates:
As for, the effect of nitrogen fertilization on yield components of coriander, it was clear from Table (4) that the different nitrogen rates significantly affected number of umbels/plant and florets/umbel/plant as well as fruit yield per plant and per feddan. The results showed significant differences among nitrogen rates in both seasons. The maximum values in this regard were recorded as a result of 75 and 100% of recommended rate without any significant differences between them whereas the lowest values were recorded from control, in most cases.
In this regard, Marschner (1995) mentioned that, it was clear that nitrogen treatment increased seeds production, through the development of aerial parts over roots and consequently promoting flowering and fruiting of many crops. The advantages of increasing nitrogen fertilization on enhancing plant growth and yield was previously reported by Ezz El-Din et al. (2010) and Allahdadi and Farzane (2018) .
Effect of amino acids type:
The effects of different amino acid types on the yield components of coriander plant are presented in Table ( 
Effect of the interaction between nitrogen fertilization and amino acids:
Regarding the effect of interaction, data presented in Table ( 4) show that, the interaction between nitrogen fertilization rate and amino acid type had significant effect on number of umbels/plant, No. of florets/umbel/plant, fruit yield per plant and per feddan of coriander, in the two seasons. The interaction between the highest nitrogen rates (75 and 100% recommended rate) and the two amino acids (L-tryptophan + phenylalanine) recorded the highest values in this connection in most cases without significant difference between both treatments. Furthermore, the combined treatment of 100% recommended rate of nitrogen plus L-tryptophan + phenylalanine raised the fruit yield per plant over the combined treatment of 75% recommended rate of nitrogen plus L-tryptophan + phenylalanine by 2.6 and 3.7% during the two seasons, respectively. In the other way, the combined treatment of 75% recommended rate of nitrogen plus Ltryptophan + phenylalanine raised the fruit yield per plant over the control by 54.9 and 53.2% and over 100% only treatment by 26.4 and 20.3% in the two seasons, respectively. Moreover, as mentioned above, both nitrogen fertilization rate and amino acid treatments (each alone) increased yield components of coriander plant, in turn, they together might maximize their effects leading to higher fruit yield per feddan.
Volatile oil yield:
Effect of nitrogen fertilization rates: Table ( 5) show that, the maximum increase in volatile oil percentage and volatile oil yield per plant and per feddan of coriander plant was obtained from the treatment of 100% recommended rate (300 kg ammonium sulfate per faddan) followed by the treatment of 75% compared with the other treatments under study. Such increase was significant in the two seasons. Also, volatile oil production of coriander was gradually increased with increasing nitrogen fertilization rates. Furthermore, all nitrogen fertilization treatments significantly increased the abovementioned parameters compared with control [N (0 rate)]. Furthermore, the increase in the above mentioned parameters due to the used nitrogen fertilization treatments might be directly or indirectly due to the activation of the anabolic processes of carbohydrates metabolism. This nutrient might participate in chlorophyll anabolism, leading to more volatile oil content.
Results in
Effect of amino acids type:
It is quite clear from data presented in Table ( 5) that, in most cases, volatile oil percentage and volatile oil yield per plant and per feddan of coriander plant were significantly increased by using amino acid types as compared to control (untreated plants) in the first and second seasons. Meantime, the highest values in this regard were obtained from the treatment of combination between the two types of amino acid (L-tryptophan + phenylalanine) at 150 ppm of each one compared to the other treatments under study during both seasons. Similar results were found by EL-Zefzafy et al. (2016) who reported that Artemisia essential oil parameters were gradually increased with increasing amino acids or citric acid concentrations.
Effect of interaction between nitrogen fertilization and amino acids:
Results in Table ( 5) suggest that, volatile oil production of coriander fruits was increased with all interaction treatments between nitrogen fertilization rates and amino acids type compared with control [control N (0 rate) and without foliar spray by amino acids] in both seasons. Moreover, the interaction treatment between the recommended rate of nitrogen and Ltryptophan plus phenylalanine was superior in this respect followed by the combined treatment of 75% and L-tryptophan plus phenylalanine compared to the other treatments under study in the first and second seasons.
Also, under each nitrogen fertilization rate treatment volatile oil percentage and volatile oil yield per plant and per feddan were increased by using amino acid types, in most cases. Likewise, under each treatment of amino acid types volatile oil production of coriander was mostly increased with increasing nitrogen fertilization rates.
Furthermore, the recommended rate of nitrogen and L-tryptophan plus phenylalanine treatment raised volatile oil yield/plant over the combined treatment of 75% and L-tryptophan plus phenylalanine by 18.0 and 6.8% in the two seasons, respectively, while the combined treatment of 75% from recommended rate of nitrogen and L-tryptophan plus phenylalanine raised volatile oil yield/plant over the control by 125.9 and 102.8% and over 100%+control treatment by 48.8 and 55.3% during the 1 st and 2 nd seasons, respectively.
These results coincided with those reported by Janmohammadi et al. (2014) on Dracocephalum moldavica who found that chemical fertilization increased oil yield compared to unfertilized plants. Also, Talaat and Youssef (2002) and Omer et al. (2013) mentioned that, foliar application of amino acids significantly increased essential oil percentage and yield.
Chemical constituents:
As shown in Tables (6 and 7) that, the treatment of recommended rate of nitrogen fertilization increased total nitrogen, phosphorus and potassium as well as total carbohydrates percentages of coriander fruits compared with the other ones under study. However, the coriander chemical constituents were increased with increasing nitrogen rates, in most cases. Generally, all nitrogen fertilization rate treatments increased the abovementioned parameters compared with control. Such results hold true in both seasons.
These results are in harmony with those reported by Albayrak and Yuksel (2010) on fodder beet and Abdelkader et al. (2012) on roselle and guar plants. The accumulation of carbohydrates as a result of nitrogen application may be due to the important role of nitrogen in the biosynthesis of chlorophyll molecules (Meyer et al., 1968) .
Effect of amino acids type:
It is evident from the obtained results in Tables (6 and 7 ) that, the maximum increase in total nitrogen, phosphorus and potassium as well as total carbohydrates percentages of coriander plant were obtained from the treatment of L-tryptophan plus phenylalanine compared with the other treatments under study. Such increase was significant in the two consecutive seasons, in most cases. Meantime, chemical constituents of coriander fruits were significantly increased with all amino acid types compared with control during both seasons. These results are in line with those reported by Attoa et al. (2002) on Iberis amara plant and Gomaa (2003) on Crinum asiaticum plant.
Effect of the interaction between nitrogen fertilization and amino acids:
Results in Tables (6 and 7) indicate that, total nitrogen, phosphorus and potassium as well as total carbohydrates percentages in coriander fruits were significantly increased with all interaction treatments between nitrogen fertilization rates and amino acid types compared with control, in most cases, in both seasons. However, under either nitrogen fertilization rate treatments chemical constituents of coriander fruits were increased by using amino acids type treatments, in most cases.
In addition, the best interaction treatment in this regard was N (recommended rate) and L-tryptophan plus phenylalanine compared to the other treatments under study such increase was significant, in most cases, in the two seasons.
The stimulatory effect of the treatments of nitrogen fertilization plus amino acids on coriander chemical constituents might be due to the role of nitrogen on the plant physiological processes and amino acids which was previously mentioned in the case of N, P and K percentages of coriander fruits as the increase in these parameters was reflected on higher concentration of chemical constituents of coriander fruits.
Insect, mite pests and associated natural enemies:
Survey of insect and mite pests infested coriander plants:
The results in Tables (8) reveal that, the coriander plants found infested by more species [three aphids as: coriander aphids, (Hyadaphis coriandri (Das); cotton aphids, Aphis gossypii (Glov.); green peach aphids, Myzus persicae (Sulz)]; cotton whitefly, Bemisia tabaci (Genn.); onion thrips, Thrips tabaci (Lind.); Two spotted spider mite, Tetranychus urticea (Koch).
The H. coriandri insects and T. urticea were the dominant piercing-sucking pests infesting coriander plants and represented highest mean numbers of 39.00 (2 nd season) and 35.00 (1 st season) individuals/plant for the two pests; followed by the onion thrips, T. tabaci with mean numbers of 19.00 (2 nd season) individuals/plant in plots received 100% nitrogen and sprayed by Tryp. + Phen. The obtained results were found in agreement with those of Salem et al. (2016) who reported that the aphids (different species) were the most abundant piercingsucking insect pests on coriander plants. 
Survey of associated natural enemies:
The results in Tables (8 and 10) show that, the visual count of aphid mummies colored dark to light brown or a brassy brown with spherical round shape were recorded on coriander plants in relatively low mean number of 6.00 mummy/plant during the second study season. The noticed mummies color gave clear indication about parasitoids species (Aphidius spp., Diaeretiella rapae, and Lysiphlebus testaceipes Cresson (Hymenoptera: Aphidiidae) which parasitized the surveyed aphids species, as found by the results of ElHeneidy and Adly (2009).
In the same trend, the results recorded three insect predators (Coccinella spp., Chrisoprella carnea (Steph) and Syrphus sp.) but the Coccinella spp. and C. carnea were the dominant predators and presented relatively low mean numbers of 7.00 and 3.67 individuals/plant during the second season, respectively. Also, the phytoseiid predator mites, Phytoseiulus sp. and Euseius sp. were found as dominant phytoseiid predator species but in relatively low numbers associated with pests on coriander during the two seasons, respectively. The obtained results were found in agreement with those of Gallardo et al. (2005) who mentioned that the Euseius predator mites was found as dominant phytoseiid predator mite's species associated with phytophagous mite.
Effect of nitrogen fertilization, amino acids and their interaction on the mean numbers of coriander pests:
The results presented in Table ( 9) revealed that, there were significant differences (≤ 0.05) between the mean numbers of piercing and sucking pests which varied depending on the variation of nitrogen rates and amino acid types, where the highest mean numbers of the dominant piercingsucking pests infesting coriander plants, H. coriandri, T. tabaci insects and T. urticea represented the highest mean numbers of (38.33 & 39.00), (16.67 & 19.00) and (35.00 & 23.33 ) individuals/plant for the three pests, during the two study seasons of 2016/2017 and 2017/2018, respectively, in plots which received 100% nitrogen (recommended rate) and sprayed by Ltryptophan and phenylalanine.
The cotton whitefly was occurred in low mean numbers in all treatments with relatively high mean numbers of 7.00 and 8.00 individuals/plant during the two study seasons of 2016/2017 and 2017/2018, respectively, in plots which received 100% nitrogen (recommended rate) and sprayed by L-tryptophan and phenylalanine.
The effect of biotic (pests) and abiotic (soil and climate) factors on coriander yield can be deduced as the differences between the expected mean fruits yield ranged from 1.21 to 1.56 ton/feddan recorded in Al Gharbia and Al Fayoum Governorates, respectively [recorded throughout the period extended from 1998 to 2012 period (AbdelHafiz and Elsoguar, 2013) and that recorded in this trial which reached 0.958 ton/feddan. The differences between the expected mean fruits yield and that recorded in this experiment = ((1.21+1.56)/2)-0.958 = 0.427 ton/feddan
The obtained results agreed with those of Dawood (1971); Hussien (1982) ; EL-Gendi (1988); El-Kordy et al. (1999); Ismail (2001) , Pons and Lumbierres (2004) and Meena et al (2011) which summarized that aphids are considered to be the most serious pests and caused serious reduction in the annual yield of coriander, ornamental and aromatic plants.
Effect of nitrogen fertilization, amino acids and their interaction on the mean numbers of associated natural enemies:
The results given in Table ( 10) clear that, there were significant differences (≤ 0.05) between the mean numbers of natural enemies (predators and aphids mummies) associated with pests on coriander plant during 2016/2017 and 2017/2018 seasons, which varied depending on the variation of pests number and coriander plant Swami et al. (2018) who mentioned that, the coccinellids beetles were the dominant predators associated with insect pests infested coriander plants. In the same trend the highest mummies numbers of 5.00 and 6.00 mummy/plant were associated with the highest aphids colonies in number infested coriander plants with the highest plant height and branch numbers in plots which received 100% nitrogen (recommended rate) and sprayed by L-tryptophan and phenylalanine, during the two seasons of 2016/2017 and 2017/2018, respectively. The obtained results found in agreement with those mentioned by Mendes et al. (2015) who reported that, each of parasitoids Aphidius spp., Diaeretiella rapae, and Lysiphlebus testaceipes Cresson (Hymenoptera: Aphidiidae) were associated with aphids species on coriander plants and caused aphids mummification.
Correlation study:
The calculated correlation coefficient illustrated in Table ( 11) reveal positive, strong and highly significant relationships between mean numbers of investigated pests and coriander plant characteristics, especially for aphids, mite and thrips with branches numbers as nitrogen rates effect during the two study seasons, respectively.
The same trend was recorded for the relationships between mean numbers of investigated pests and coriander plant characteristics with positive and significant correlations under amino acid types effect. Furthermore, the relationships between mean numbers of investigated pests and coriander plant characteristics under the combined treatments were highly significant and positive in plant height and stronger with number of branches during both seasons.
The significant correlation between mean numbers of investigated pests and coriander plant characteristics, especially with branches number and plant height return to the favorable micro-ecosystem condition (suitable temperature and relative humidity) which provided to inspected pests by the high numbers and interlock of branches resulted as response to high nitrogen rates and amino acid types.
Conclusion:
The results of this study show that there is a convergence of results between the interaction treatments of (300 kg of ammonium sulfate plus L-tryptophan + phenylalanine acids at 150 ppm) and (225 kg of ammonium sulfate plus L-tryptophan + phenylalanine acids at 150 ppm) with all the studied characters in this study. Furthermore, there were non-significant difference between them in many characters as plant height, number of branches, fresh and dry weights of herb/plant, fresh and dry weights of roots/plant, number of umbels/plant, number of florets/umbels/plant, fruit yield/plant and fruit yield/fed. as well as percentages of volatile oil, nitrogen, phosphorus, potassium and carbohydrates. So we can recommend to use the nitrogen at 225 kg of ammonium sulfate/fed plus Ltryptophan + phenylalanine acids at 150 ppm three times a season to enhance the vegetative growth, yield components and chemical constituents in fruits as well as volatile oil productivity of coriander (Coriandrum sativum L.) plants under Ismailia Governorate conditions. In the same trend, highly significant differences (≤ 0.05) between the mean numbers of the piercing-sucking pest's infestation; i.e., Hyadaphis coriandri (Das), Bemisia tabaci (Genn.), Thrips tabaci (Lind.), Tetranychus urticea Koch., and its associated natural enemies; i.e., Coccinella spp., Chrisoprella carnea (Steph.), aphids parasitoids and predators mite species were resulted due to the variation in nitrogen fertilization rates, and foliar spray of amino acids types. Also, the simple correlation calculation revealed significant coefficients for the relation between each of surveyed pests and associated natural enemies correlated with growth parameters (plant height, number of branches/plant) and seed yield/plant.
